Abstract. By repeatedly presenting an alien scent to territory-owning beavers, Castor canadensis, we tested two competing hypotheses about the function of scent marking: scent fence and scent matching. The scent-fence hypothesis predicts that territory owners should respond increasingly strongly over time towards a recurrent alien scent because of the ineffectiveness of previous responses. The scent-matching hypothesis predicts that the intensity of response should be the same or decrease because, without the presence of the intruding signaller coupled with the chemical signal, the presence of the scent itself does not advertise the ownership of a territory. The response level of resident beaver families was stable to strangers' anal gland secretions (AGSs) and decreased to strangers' castoreum during a period of 6 days. These results support the scent-matching hypothesis but not the scent-fence hypothesis.
Many hypotheses have been proposed for the function(s) of territorial marks (reviewed by Gosling 1982 Gosling , 1985 . The most widely accepted hypothesis, however, is that territorial marks deter or intimidate intruders (e.g. Uexkü ll & Kriszat 1934; Hediger 1949; Geist 1965; Mykytowycz 1965) . According to this hypothesis, scent marks are like a fence around the periphery of the territory to keep intruders out (Hediger 1949 (Hediger , 1950 . This is known as the scent-fence hypothesis (e.g. Mü ller-Schwarze & Heckman 1980; Houlihan 1989) . Because scent marks alone cannot keep out intruders in many mammalian species, however, intruders that are destined to lose should assess the consequence of contests and avoid fights (Gosling 1982 (Gosling , 1985 (Gosling , 1990 , because territory owners have more to lose and hence are more willing than intruders to escalate conflicts (Maynard-Smith & Price 1973; Parker 1974) . The scent-matching hypothesis predicts that a match between signals (scents) and signallers (territory owners) would allow intruders to recognize owners and assess the owners' potential in territorial defence. Therefore, unnecessary conflicts can be avoided by both intruders and owners.
Despite the conceptual difference, the observable behavioural differences predicted by the scent-matching and scent-fence hypotheses are subtle (Gosling 1982) . Gosling (1990) argued that the scent-matching hypothesis can be successfully used to re-interpret many field observations and experimental results, which also support other hypotheses (e.g. Mykytowycz 1973 Mykytowycz , 1975 Walther 1979; Roeder 1983; Kruuk et al. 1984) . Although some spacing behaviours can apparently be explained only by the scent-matching hypothesis (e.g. Rozenfeld & Rasmont 1991; Rozenfeld & Denoël 1994) , direct evidence supporting scentmatching and excluding the scent-fence hypothesis is rare. In the only experiment specifically designed to test for the scent-matching hypothesis, Gosling & McKay (1990) found that mice, Mus domesticus, were more reluctant to fight with a conspecific when the odour of the substrate matched that of the opponent than when it did not. Although the results supported the scentmatching hypothesis, the authors discussed two limitations of the study. First, the conclusion, based on a small cage arena with artificially introduced intruders, has unclear implications for natural settings; thus, it is difficult to use Gosling & McKay's finding to interpret the function of territorial marks. Second, some confounding factors, such as the involvement of other cues and the uncontrolled amount of owner scent used by intruders in competitor assessment, were not removed. Thus, it is necessary to study the
